Frameshift mutations of the ARX gene in familial Ohtahara syndrome.
Ohtahara syndrome is one of the most severe and earliest forms of epilepsy and is frequently associated with brain malformations, such as hemimegalencephaly. Recently, longer expansion of the first polyalanine tract of ARX was found to be causative for Ohtahara syndrome without brain malformation, whereas premature termination mutations of ARX were found to cause severe brain malformations, such as lissencephaly or hydranencephaly. Both are designated as ARX-related interneuronopathies. We investigated the molecular basis of Ohtahara syndrome in two families, comprising six male patients in two generations demonstrating X-linked inheritance. Novel frameshift mutations in the terminal exon of the ARX gene (Ala524fsX534 and E536fsX672) were identified in two patients (2 and 13 years, each) from both families. Two patients developed West syndrome, and one of these later developed Lennox-Gastaut syndrome. Brain magnetic resonance imaging (MRI) of all patients showed no brain malformations in contrast to the patients with a premature termination mutation in other exons of ARX. The etiology of Ohtahara syndrome is heterogeneous; however, the molecular analysis of ARX should be considered in sporadic or familial male patients with Ohtahara syndrome.